















































































&1?0+ 3&’$,<+ =0&)0&’+ ),+ @,$#4C+ F0$;&+ ),)1;+ <1216&+ ?,()(+ <&3&#<&<+ ,#+ )0&+ (),?G+ ,-+


















’&J/$’&(+ 1?)$,#(+ >*+ 1;;+ ?,/#)’$&(H+ >*+ )0&+ )$2&+ (?1;&+ ,%&’+ =0$?0+ ?/’’&#)+ ’&</?)$,#(+ $#+
















9+ 1#<+ =$)0+ &23$’$?1;+ 133;$?1)$,#(+ ),+ ?;$21)&+ ?01#6&








-&1)/’&+ ,-+ 6;,>1;+ &#%$’,#2&#)1;+ 3’,>;&2(+ $(+ )0&+ 1>(&#?&+ (/?0+ 1+ =,’;<+ 1/)0,’$)*H+ 1#<+
0&#?&+ )0&+ #&&<+ ),+ )1?G;&+ (/?0+ 3’,>;&2(+ >*+ 2&1#(+ ,-+ $#)&’#1)$,#1;+ &#%$’,#2&#)1;+
16’&&2&#)(+!:B5(4H+=0$?0H+6$%&#+)0&+(,%&’&$6#)*+,-+$#<&3&#<&#)+#1)$,#+()1)&(H+01%&+),+>&+
<&($6#&<+ ),+ >&+ (&;-A&#-,’?$#6C+ + O0$(+ ;&1<(+ ),+ 1+ (&?,#<H+ 1#<+ 3&’013(+ 2,’&+ $23,’)1#)H+
)$2$#6+J/&()$,#R+0,=+<,&(+)0&+3,(($>$;$)*+)01)+/#?&’)1$#)*+=$;;+>&+’&(,;%&<+)0’,/60+-/)/’&+



































1+ ’&;1)$%&;*+ 0$60+ <&6’&&+ ,-+ /#?&’)1$#)*+ 1>,/)+ <1216&+ ?,()(H+ ;&1’#$#6+ ;&1<(+ ),+ ;,=&’+
2&2>&’(0$3+1#<+;,=&’+6;,>1;+=&;-1’&+)01#+#,+;&1’#$#6b+>/)+,)0&’=$(&+;&1’#$#6+;&1<(+),+
2,’&+2&2>&’(+1#<+0$60&’+=&;-1’&+)01#+$-+)0&’&+$(+#,+3’,(3&?)+,-+;&1’#$#6C+I#+)0&+,)0&’+
01#<+ $-+ 2&2>&’(0$3+ $(+ %1’$1>;&H+ )0&#H+ -,’+ )0&+ (3&?$1;+ ?1(&+ :+ ?,#($<&’&<H+ -$’()+ 3&’$,<+





















)0&’&+ $(+ -/)/’&+ ;&1’#$#6C+ .,+ )0&+ -1?)+ )01)+ )0&’&+ 21*+ >&+ >&))&’+ (?$&#)$-$?+ $#-,’21)$,#+
1%1$;1>;&+$#+)0&+-/)/’&+<,&(+#,)+21’G&<;*+1--&?)+?/’’&#)+$#?&#)$%&(+),+@,$#+1#+:B5C+O0/(+$)++ N+














^&#,)&+>*+   +)0&+12,/#)+,-+3,;;/)$,#+&2$))&<+>*+?,/#)’*+"+$#+3&’$,<+!C+O,+G&&3+)0$#6(+
($23;&+:+1((/2&+)01)+   +?1#+)1G&+,#&+,-+,#;*+)=,+%1;/&(H+=0$?0+:+#,’21;$(&+),+>&+8+,’+9+
1#<+$#)&’3’&)+1(+./.!)+,’+0122’!)
3C++:+<&#,)&+>*+   +)0&+),)1;+&2$(($,#(+,-+1;;+?,/#)’$&(+
,)0&’+)01#+"+1#<+>*+   +)0&+),)1;+&2$(($,#(+,-+1;;+,+?,/#)’$&(+$#+3&’$,<+!C++
+
:+<&1;+=$)0+1+6;,>1;+(),?G+3,;;/)$,#+3’,>;&2H+1#<+1((/2&+)01)+),)1;+<1216&+?,()(+$#+&1?0+
?,/#)’*+$#+3&’$,<+!+<&3&#<+,#+)0&+(),?G+,-+3,;;/)$,#+       + = −  +1)+)0&+&#<+,-+)0&+
3&’$,<C+Y,)&+)01)H+-,’+($23;$?$)*H+:+12+$6#,’$#6+1#*+#1)/’1;+<&?1*+$#+)0&+(),?G+,-+)0&+
3,;;/)1#)+!:+=$;;+1;(,+$6#,’&+<$(?,/#)$#64C+:+#,’21;$(&+>*+1((/2$#6+)01)+   =  C+:+1((/2&+
)01)+)0&+/#$)+<1216&+?,()+$#+3&’$,<+!+<&3&#<(+,#+)0&+6;,>1;+(),?G+,-+3,;;/)$,#+1)+)0&+








O,+ $#)’,</?&+ /#?&’)1$#)*H+ :+ 1((/2&+ )01)+ )0&+ <1216&+ ?,()+ 31’12&)&’(+ !’&;1)$%&+ ),+ /#$)+
>&#&-$)(4+1’&+#,)+G#,=#+=$)0+?&’)1$#)*C+K,’+($23;$?$)*H+:+1((/2&+)01)+)0&’&+1’&+,#;*+)=,+
()1)&(+ ,-+ )0&+ =,’;<H+ 0$60+ <1216&+ ?,()+ 1#<+ ;,=+ <1216&+ ?,()+ =0$?0+ ,??/’+ =$)0+ &J/1;+
3’,>1>$;$)*H+ 8C_C+ :+ <&#,)&+ )0&+ <1216&+ ?,()+ 31’12&)&’(+ $#+ )0&+ 0$60+ ?,()+ ()1)&+ >*+
λ κ κ δ γ γ+ = + ≡ η η ; H+ 1#<+ $#+ )0&+ ;,=+ ?,()+ ()1)&+ >*+ C+










































































()16&+ !)0&+ B2$(($,#+ ]12&4H+ ?,/#)’$&(+ <&?$<&+ )0&$’+ &2$(($,#+ ;&%&;(H+ =$)0+ &1?0+ #,#A
($6#1),’*+ ?,/#)’*+ !<&#,)&<+ >*+&+L +-’$#6&+ ,’+ -’&&A’$<&’4+ ?0,,($#6+ $)(+ &2$(($,#+ ;&%&;+ ),+
21E$2$(&+ $)(+ #&)A>&#&-$)H+ )1G$#6+ 1(+ 6$%&#+ &2$(($,#(+ ,-+ 1;;+ ,)0&’+ ?,/#)’$&(H+ =0$;&+ )0&+
($6#1),’*+ ?,/#)’$&(+ !<&#,)&<+ >*+ 74+ ?0,,(&+ )0&$’+ &2$(($,#(+ ),+ @,$#);*+ 21E$2$(&+ )0&$’+
166’&61)&+#&)+>&#&-$)H+)1G$#6+1(+6$%&#+)0&+&2$(($,#(+,-+#,#A($6#1),’*+?,/#)’$&(
aC+^&#,)&+


























































































:"";+ Q1(+γ +≥ +FK3+!>)+’$"M’)+7!./2)+NO6+1&+!>)+&"A)?+#)#/)(7>"0+%.#)+@"!>+$1+
2).($"$%+>.7+$SS+#)#/)(7H+




$S+-+$SS+2&2>&’(+$-+γ +≥ +8CNH+1#<+ +2&2>&’(+,)0&’=$(&C+O0$(+$(+?,#($()&#)+=$)0+
[&(/;)+7C+X/)+=0&#+κ +j+8H+)0&#+$)+’&21$#(+)0&+?1(&+)01)+)0&+/#$J/&+()1>;&+:B5+01(+$S+












































































































































561$#+ 5((/23)$,#+ 9+ 6/1’1#)&&(+ )01)+ )0&+ <,2$#1#)+ ()’1)&6*+ -,’+ 1+ ?,/#)’*+ 1?)$#6+ #,#A
?,,3&’1)$%&;*+$(+),+3,;;/)&C+O0&+?,#<$)$,#+-,’+)0&+($6#1),’$&(+01(+)0&+/(/1;+$#)&’3’&)1)$,#C+
:-+1;;+($6#1),’$&(+1>1)&H+&1?0+6$%&(+/3+,#&+/#$)+,-+>&#&-$)b+>/)+)0&+(1%$#6(+$#+<1216&+?,()(+






















’&1(,#(+ 1;’&1<*+ &E3;1$#&<C+ Y/2&’$?1;+ ($2/;1)$,#(+ (0,=+ )01)H+ >’,1<;*+ (3&1G$#6H+ )0&(&+
3’,3&’)$&(+ ?1’’*+ ,%&’+ ),+ )0&+ ?1(&+ ,-+ (),?G+ <&3&#<&#)+ ?,()(C+ + 1’&+ <&?’&1($#6+

























7!.!)7+ 1&+ !>)+ @1(2?+ "&+ H+ !1+ ./.!)+ "$+ 0)("1?+ 8+ .$?+ "$+ 0)("1?+ B+ "&+
?.#.%)+*17!7+.()+>"%>G+/’!+0122’!)+"$+0)("1?+B+"&+?.#.%)+*17!7+.()+21@+"&+

















W1%$#6+ <&-$#&<+ )0&+ ,3)$21;+ ()’1)&6$&(+ 1#<+ 31*,--(+ -,’+ )0&+ B2$(($,#(+ ]12&+ -,’+ 1;;+
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δ  = θγ, 
 λ  = θκ '!
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?1(&+ $(+ 1>,%&+ -$’()+ 3&’$,<+ %1’$1>;&+ 2&2>&’(0$3+ >/)+ >&;,=+ (&?,#<+ 3&’$,<+ %1’$1>;&+
2&2>&’(0$3H+ >/)+ &E3&?)&<+ 6;,>1;+ =&;-1’&+ $(+ 1;=1*(+ 0$60&’+ =$)0+ %1’$1>;&+ )01#+ -$E&<+
2&2>&’(0$3C+O0&+1#1;*($(+,-+3’,3,’)$,#(+,-+?1(&(+$#+[,=(+78A7_+(0,=(+)01)+-$’()+3&’$,<+















































W,=&%&’H+ )0&+ ($23;$?$)*+ ,-+ )0&+ 2,<&;+ &23;,*&<+ $#+ )01)+ 313&’+ D+ $#+ 31’)$?/;1’+ )0&+
1((/23)$,#+)01)+/#$)+<1216&+?,()(+<$<+#,)+<&3&#<+,#+)0&+31()+(),?G+,-+&2$(($,#(+D+2&1#)+
)01)+ $#+ )0&+ %1’$1>;&+ 2&2>&’(0$3+ 2,<&;+ ?/’’&#)+ 2&2>&’(0$3+ ?,/;<+ #,)+ >&+ 1--&?)&<+ >*+
=0&)0&’+;&1’#$#6+?,/;<+)1G&+3;1?&H+1#<+)01)+=1(+1+;$2$)1)$,#+$#+(&&G$#6+),+&E3;,’&+0,=+
;&1’#$#6+2$60)+1--&?)+?/’’&#)+$#?&#)$%&(+),+@,$#+1#+:B5C+:#+)0$(+313&’+:+01%&+&E)&#<&<+)0&+
1#1;*($(+ $#+ ";30+ !78874+ ),+ 1;;,=+ -,’+ /#$)+ <1216&+ ?,()(+ ),+ <&3&#<+ ,#+ )0&+ (),?G+ ,-+
3,;;/)$,#C+ + O0$(+ &#(/’&(+ )01)+ $#+ )0&+ %1’$1>;&+ 2&2>&’(0$3+ 2,<&;H+ $#+ 3’$#?$3;&+ ?/’’&#)+
2&2>&’(0$3+ =$;;+ <$--&’+ >&)=&&#+ )0&+ ?1(&(+ ,-+ ;&1’#$#6+ 1#<+ #,+ ;&1’#$#6C+ :)+ )/’#(+ ,/)H+
0,=&%&’H+ )01)+ )0&+ ’&(/;)(+ ,-+ ";30+ !78874+ 1’&+ ;1’6&;*+ ’,>/()+ ),+ )0$(+ 2,’&+ 6&#&’1;+
1((/23)$,#+1>,/)+<1216&+?,()(C+:#+31’)$?/;1’H+1;)0,/60+$#+3’$#?$3;&+?/’’&#)+2&2>&’(0$3+
$#+)0&+%1’$1>;&+2&2>&’(0$3+2,<&;+?1#+<$--&’+>&)=&&#+;&1’#$#6+1#<+#,+;&1’#$#6H+-,’+)0&+
%1()+ 21@,’$)*+ ,-+ 31’12&)&’+ %1;/&(+ !,%&’+ \_k4+ ;&1’#$#6+ <,&(+ #,)+ 1--&?)+ ?/’’&#)+
2&2>&’(0$3H+1#<+=0&’&+)0&*+<$--&’+$)+$(+1(+;$G&;*+)01)+?/’’&#)+2&2>&’(0$3+$(+0$60&’+=$)0+
;&1’#$#6+ )01#+ #,+ ;&1’#$#6+ 1(+ $)+ $(+ )01)+ $)+ ;,=&’C+ .,H+ )0&+ 3,(($>$;$)*+ ,-+ ;&1’#$#6+ >&))&’+
(?$&#)$-$?+$#-,’21)$,#+<,&(+#,)+133&1’+),+01%&+1#+$23,’)1#)+&--&?)+$#+?1/($#6+?,/#)’$&(+),+
<&;1*+@,$#$#6+ 1#+ :B5C+O0&+,)0&’+-$#<$#6(+$#+";30+!78874+1’&+1;(,+ ’,>/()C+F$)0+-$E&<+
2&2>&’(0$3H+ =0$;&+ $)+ ’&21$#(+ )0&+ ?1(&+ )01)+ -,’+ ;1’6&+ %1;/&(+ ,-+ <1216&+ ?,()(+ 1#<+
/#?&’)1$#)*H+;&1’#$#6+=,/;<+>&+=,’(&+)01#+#,+;&1’#$#6+>/)+,)0&’=$(&+;&1’#$#6+$(+1)+;&1()+1(+
6,,<+1(+#,+;&1’#$#6H+1(+)0&+$23,’)1#?&+,-+(),?G+<&3&#<&#)+?,()+$#?’&1(&(H+)0&+’&6$,#(+,-+





($6#$-$?1#);*+ 6’&1)&’+ =$)0+ ;&1’#$#6+ !)0,/60+ =$)0+ )0&+ (12&+ c3&’%&’(&d+ &--&?)+ )01)+
2&2>&’(0$3+$(+;,=&’+$#+0$60+<1216&+?,()+()1)&(4H+>/)+)0$(+$#%&’(&;*+’&;1)&<+),+6;,>1;+
=&;-1’&C+ W,=&%&’+ )0&(&+ &--&?)(+ 1’&+ #,)+ ()’,#6;*+ 1--&?)&<+ >*+ )0&+ $23,’)1#?&+ ,-+ (),?GA+ 7‘+




!78874+ $#+ ,#&+ ’&(3&?)H+ $)+ ’&21$#(+ &E)’&2&;*+ ($23;&+ $#+ )0&+ ,)0&’+ $23,’)1#)+ ’&(3&?)(+
<$(?/((&<+$#+)0&+?,#?;/($,#(+),+";30+!7884C+O0&+2,<&;+$(+;$2$)&<+),+7+3&’$,<(C+F$)0+
%1’$1>;&+2&2>&’(0$3H+2&2>&’(0$3+’$(&(+,%&’+)$2&+=0&#+)0&’&+$(+Y,+e&1’#$#6+1#<+’$(&(+,#+
1%&’16&+ =0&#+ )0&’&+ $(+ e&1’#$#6C+ O0$(+ @/()+ ’&3’,</?&(+ )0&+ ’&(/;)+ $#+ [/>$,+ 1#<+ ";30+























































$)+$(+1;=1*(+,3)$21;+),+(&)+ $(+ +,’+ C+O0$(+1;(,+&#(/’&(+)01)+$)+$(+












































































=$;;+?&’)1$#;*+#,)+>&+(1)$(-$&<+=0&#+ +    +
+
F0&#+ +h+8H+?1(&+!14+’&J/$’&<+(21;;+%1;/&(+,-+ H+(3&?$-$?1;;*H+i+8CNC+W1%$#6+ +
j+8H+’&</?&(+>,)0+ 1#<+$SH+1#<+(,+2&1#(+)01)+?1(&+!14+21*+#,)+0,;<+=0&#+ +i+
8CNC+Z,’&,%&’H+$-+?1(&+!>4+1’$(&(H+)0&+()1>$;$)*+?,#<$)$,#+$(+/#;$G&;*+),+>&+












































































!$4+ .$#?&+31*,--(+-,’+ +1’&+(12&+1(+-,’+ +$#+
)0&+Y,+e&1’#$#6+?1(&+)0&+3’,,-+,-+[&(/;)+7+?1#+>&+/(&<+),+(0,=+)01)+
+1’&+&E)&’#1;;*+()1>;&+1#<+$#)&’#1;;*+()1>;&+’&(3&?)$%&;*C+
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